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Wc, Ayerst, McKbnna & Harrison, 
Limited, a corporation organized and existing 
under the laws of the Dominion of CanadaTcS 
Montee St Laurent, Province of Quebec, 
Dominion of Canada, do hereby declare the 
invention, for which wc pray that a patent 
may be granted to us> and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment:— 

This invention relates to the preparation of 
hormone compositions and, more particularly, 
to the preparation of estrogenic compositions 
of substantial purity and low toxicity. 

An object of the invention is to provide a 
process for obtaining an estrogenic prodi^ of 
hieh potency and relatively low toxicity. An^ 
other object is to prepare compositions from 
equine urinary matcrid <rf sudi purity as to be 
capable of use as an intraTj;enous pharmaceuti- 
cal by means of said process. It is a further, 
object of the invention to prepare an estro- 
genic product from equine urine by the here- 
maf ter described process which is substantially 
free of urinary odors and capable of use as a 
topical medicinal A further objea is the pre- 
)p!Erati(m of an estrogenic hormonal product by 
the inventive process which is orally effective 
for the treatment of the menopausal syndrome. 

Processes arc known which produce water- 
soluble estrogenic compositions from pregnant 
mares' urine, l^wever, none of these known 
processes is capable of producmg a highly puri- 
fied estrogenic product that is free potea-* 
tialiy toxic impurities or such a cuoduct ^t 
is substantially non-odcnous. Moreover, no 
procedure has previously been described for 
producing aii estrogenic product from preg- 
oant mares' urine that is of such purity and 
estrogenic content as to be capable of use as 
an intravenous medicinaL 

In addition to the conjugated estn>Kns pre- 
sent In pregnant mates^ urine, it should be 
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realized tiiat there are many natural sub- 
stances in die urine thkt have been rendeted 
physiotogically non-toxic but these same sub- 
stances become highly toxic when """plfxfs 
are broken down, or certain substances such 
as the phenolic pomjpounds are reduced to 
free bases or acids mstead of salt8> dtisex 
through bacterial action or by the tieatmem 
which seeks to isolate the estrogenic potency* 
It is obvious that a parenteral preparatioo 
must be non-toxip at die dosage levds used and 
diis is particularly important when consider- 
ing an intravenous prepacatkm. To obtain an 
'mtravenous n^sdicinal from equine urine coi^ 
taining not only high amounts of foreign pro- 
teins but pyrogens, various amines and di- 
amines, indoxyl, or free phenolic and cresylic 
compounds is a difficult problem; and the 
promem is often further complicated by the 
preseooe of substantial bacterial contamination 
in the raw urinary fluids at tl» time of its 
collection. 

The known procedures for extracting con- 
jugated estrogens from pregnant mares' mine, 
while producing products of satisfactory 
potency for certam purposes, were not capaWe 
of yielding jHoducts that could be used intra- 
venously without furdier tceatmente. The 
present invention deals with a new method for 
obtaining special pr^jarations requiring hi^ 
estrorauc concentration and low torioty. As 
will be described, tiie present invention di^ 
closes an improved method for preparing intra- 
venous compositions as well as other prepara- 
tions rcquirmg tile use of high potency, sub- 
stantially unhydiolyzcd water-soluhle estro- 
genic conjugates practically free from all toxic 
elements that prohibit its use frxr die pur- 
poses intended. 

In carrymg out the improved method for 
obtaining the estrogenic product of the inven- 
uon, it is fest necessary to start witii an estro* 
genie concentrate derived from pregnant 
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mares' urine. This initial concentrate may be 
obtained by kiujwn procedures. Following the 
preliminary concentration and purification 
operations^ the concentrate^ dissolved in an 
5 aqueous medium, is then subjected to a salt- 
ing-out step wherein the estrogens ai« precipi- 
tated^ in reladvely pure form^ leaving a sub- 
stantial amount of mipurities dissolved in the 
liquid medium. 
10 The earliest procedure for initially oxioen- 
trating the estrogens from pregnant mares' 
urine involved selective eztracdon of the estro- 
gens using activated carbon, fuller's earth or 
other suitable adsorbing agent The estrogens 
15 were selectively adswbed and these were 
removed from ie agent by extraction with an 
organic solvent, such as pyridine, atuline) mor- 
pholine and various organic amines, l^efer- 
ably the adsorbing agent was charcoal and the 
20 solvent was pyridine. Following die solvent 
extraction, the extract was then concentrated 
by heat and preferably purified. 

A better method for initially concentrating 
the estrogens in pregnant mares' urine involves 
25 the usus of an organic solvent for dkecdy 
extracting die estrogenic elements in unhydro- 
lyzed pregnant mares' urine. Thus butanol 
may be used as the extracting agent However, 
a more preferred sdvent extraction procedure 
30 for initial concentration involves ths extrac- 
tion of the water-soluble estrogenic orally 
active substances from substandaOy unhydro- 
lyzed equine urine utilizing an organic solvent 
<i the type that is substantially watcr-in- 
35 soIuWe. The solvent used is an alcohol or 
ketone having a water-solubility of less than 
about 6% and a preferred solvent is hexairol 
aldiou^ other solvents sudi as cydohezanol, 
mcthyl-cyclohexanol, oyclohexanone or iso- 
40 phonone could be used. The estrogenic 
materials are selectively taken up by the 
solvent leaving behind substandally all of die 
proteinaceous material and large amounts of 
die h^ molecular weight ah^dc amines 
45 and dia mine s. By this procedure, a woduct 
may be obtained contaming about 20%, or 
somewhat more, estrogenic components but 
still containing potentially toxic substances. 
Alternatively^ instead of using alcohols or 
50 ketones of Imiited water solubility as des- 
cribed above, one may selectively remove the 
estrogenic potency from equine urinary 
matenal by first reacting the estrogens to fccm 
amine salts and dien extracting widi benzene 
55 or with a chlorinated aliphatic sdvent This 
concentiatian jaocedure involves d» reaction 
<^ tile estrogens in the equine urhiary material 
with a nitrogenous base sal^ thus forming 
estrogenic salfiB of alkyl amme^ unsubstituted 
60 cyckilkyl anunes, unsubstituted mono-qiclo 
aroniatio-hydrocarbon amines^ p-amino-aceto- 
phoione^ dunethyi aminotohieney procaine, 
pyridine, amioopyrklines and mixtures dieie-< 
or. After fwning ±e amine salts of the con- 
65 jugated estrogens, they are thereby rendered 



soluble in an (vganic solvent such as benzene 
or low molecular weight liquid chlorinated ali- 
phadc hydrocarbons, and one of these sol- 
vents selecdvely separates the estrogens from 
the undesired urinary matter. Among the sol« 70 
vents mentioned, etnyiene dichloride is pre- 
ferred. 

Following any of the concentration pro- 
oedures described above, the estrogenic frictors 
are removed from the solvent mi may be 75 
treated to remove inor^mic salts, odoriferous 
phenols and odier undesired urinary substances 
by use of further selective solvent extractions. 
In general, however, the product from any of 
the omcentration pro::edures mentioned hete- 80 
inabove still has such impurities present as 
to make the product at this point potentially 
dangerous for intravenous use. The product 
still contains pyrogens, indoxyl, and cresol 
compounds. It has been found that these sub^ 85 
stances should be removed in order to obtain 
a product of sufficient purity and low toxicity 
as to permit intravenous admim'stration wi^- 
out dangerous side-effects. 

The partially purged produa obtained after 90 
carrying out die extractive concentrations 
referred to above is now substantially improved 
by treatment with an ai^ueous saturated salt 
solution utilizmg an alkah metal sulfate, phos- 
phate, or chloride, the sodium and potassium 95 
salts being preienred. This step has been 
found to selectively precipitate the estrogenic 
potency leaving in the aqueous solution sub- 
stantially all of the toxic materials herebefore 
mentioned. The precipitate is filtered and is 100 
extracted with an aliphatic ketone containing 
a snaU amount of an alcohol which selec- 
tively dissolves the estrogenic conjugates to 
the exclusion of the major amount ofthe in- 
organic salt used for prcdpitatioit As a final 105 
step, water is added to the solvent solution 
and die product is concentrated to remove sub- 
stantially all of the solvent leaving the concen- 
trate in aqueous solution. This new and more 
highly concentrated product may cither be uti- no 
lized in the aqueous state in the preparation of 
the intravenous product or directiy incor- 
porated while in aqueous solution in an oint- 
ment base or it may be dried under vacuum 
conditions, preferably by lyophilization (freeze- 115 
dryhig), prior to utilization for the particular 
purpose desired. 

In treating the partially purified estrogenic 
concentrate widi the salt solution and in all of 
the succeeding steps, it is necessary to exclude 120 
as well as remove pyrogens where an intra- 
venous product is to be made. Stainless steel 
equipment and all glassware must be made 
absolutely clean to prevent contamination with 
pyrogens and double distilled water must be 125 
used in all aqueous solutions. 

Besides die removal indoxyl and ciesyllc 
compounds, as well as pyrogens, an impor- 
tant factor involved in the preparation <h an 
intravenous product from equine urme is that 130 
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of stabilt^. la rehtmly crude extracts, natural 
stability ractors are appaiendy present stnoe it 
has been found that these products have a 
relatively high order (£ stability as compared 

5 to more hi^y purified estrogenic composi- 
tiona. In the preparaticm of an intravenous 
product utilizing the novels high potency 
estrogenk product, it has b^ discovered 
that a requirement of such composition is for 

10 an agent to mamtain the stability of the con- 
jugates and prevent their destruction. Rela- 
tively pure estrogenic on^ugates are h^y 
unstable particularly in the presence of mois- 
ture. Where moisture is present, or n n d fi t 

15 aqueous conditions^ an add environment forms 
vnich quickly destroys the product An impor- 
tant discovery is the findmg that buffeting 
agents, capaUe of mflmtntm'TTg a substantially 
neutral environment with pH from 6.5 to 7i, 

20 prevent deterioration of die estrogenic conn 
position. 

Buffering or stabilizing agents useful with 
the estrogenic conjugates of the invention are 
the alkaU metal salts of organic or inorganic 

25 odds which are capable of maintainin,g a sub- 
stantially neutral pH in the range of 6.5 to 7.5 
with a preference to the slightly alkaline side. 
Any of ibc well-known buffering salts or buf- 
fering mixtures may be utilized provided they 

30 are substantially zum-tozic in the amftiwt^ 
used and are capible of mnmrgf nfng the desired 
hydrogen ion concentration. 

As examples of preferred buffering mixtures 
may be mentioned sodium or potassium di- 

35 hydrogen phosj^te t<«ether with dditt 
sodium or potassium hy&axldc, disodium or 
dipotassium mono-hydrogen phosj^te or tti- 
sodium or tripotassium citrate. Another buffer 
znixtnre suitable for use In die present isven- 

40 tion is either sodium or potassium mono- 
Iwdrogen jAosphate together with hydro- 
chloric acid, sulfuric ac2, dtric add or di- 
sodium or dipotassium dtrate. Another buffer 
mixture may be disodium or dipotassium dt- 

45 rate together with trisodiiun or tripotassium 
dtrat^ or in lieu of the latter, sodium or 
potassium hydroxide. One may also use tri- 
sodium or tripotassium dtrate with dther dt- 
ric add, hydrochloric add, or sulfuric add. As 

50 anodier example, potassium hvdrogen phthal- 
ate with sodium or potassium hydroxide or di- 
potassium phthalate with hydrochloric add or 
sulfuric aad are also effective. Manv other 
buffering materials as taught in the text 

55 "Determination of Hydrogen Ions" by W. M. 
Qaric may be used besides those mentioned 
hcrdn provided they are substantially non- 
toxic and effect a hydrogen ion concentration 
in the pH range indicated. 

60 For mtravenous reparations, tlie "iminiiqii 
concentration of stabilizmg or buffering ^nt 
necessary to attain good stability is 7,oo molar. 
Considerably higher amounts may be used 
without ddeterious effect up to the point of 

65 causing salting out A (oeferred rang^ how- 



ever is between Vutb SDd Vaotb mdar. The 
molar ooooentratioos of ooursc^ refers to either 
a single buffeting material <g a combmation or 
mixture of buffering materials. 

In order to pennit the drying of the estro^ 70 
genlc concentrate which is quite hygroscopic, 
and, in addition, to obtain a desirable bulk for 
intravenous injection, it is abo necessary to 
provide a carrier which is sdubk and, of 
course, non-toxic in blood fluids. Sudi a 75 
carrier and drying aid is preferably lactose 
although one may also use c&xtiose, galactose, 
pectin, gelatm, aextran, pctyvinylpyxrolidone, 
or any <dier agent capaUe of acting as a carrier 
far die estrogenic potency, permitdng easy 80 
drying of the produce and having the ch arao 
tedstics noted above. 

Tte intravenous composition has been found 
especially useful as a hemostatic agent as, for 
exampk, iri the tzeatmemttf functional uterinie 85 
bleeding or to control excesshre bleeding gener- 
ally. In the case ni function uterine Ueed- 
ing^ the usual treatment consists of dther 
curettage, where rapid honostasis is reqmred, 
or the oral ixL^esdon of estrogenic confugates, 90 
where an emergency coiulidoa is not present 
In the latter case, contrd of bleeding u effec- 
tive within two to five days. 

By the use cf the estrt^enic produa of the 
invention, the intravenous fvepatatioa is sub- 95 
stantially more effective since nemostasis will 
take place within two to dgbt hours. 

The intravenous preparation is also deemed 
of value in the treatment of adieroscIeEOsift. It 
has been found that as litde as about 0.1 of a 100 
jxMpm pc^ kilogram of body wd^ 
admmis^ed mtravenously <moe a week will 
restore cholesterol metabolism to norma]^ and 
restore disturbed ratios of phos|^3oIi|ads to 
cholesterol, and ratios ol alpha-lipo-protdn to 205 
faeta-lipo-protein. For such disease, synthetic 
estrogens are ineffective while oral or paieur 
teral esttogens require such hizh levds as to 
result in such untoward sidee&cts as to i«o- 
hibit tbdr use. no 

Still anodier use for the highly purified 
estrogenic product is its utilizaticm, suitably 
buffered, in an ointment or cdd cream base 
carrier for the topical treatment cf Aaw 
xndgans. Because of the freedom from a large 115 
projjortiott of objcctional urinary solids but 
particularly because of the freedom from low 
molecular wdght phenols and cresols, the 
estrogenic product may be incorporated in a 
cream for topicd use whereas earner products 120 
of this type were so odoriferous as to limit 
dieir use as a topical m&Au^nm^x 

In addition to the utilities noted above, die 
estrogenic product of the invention may be 
utilized as an oral medicament m the form of 125 
tablets for ±e treatment of tiie menopausal 
syndrome. In jnepariog the tablets, the estro- 
genic product is combined with a buffermg 
4gent and sufOdent carrier is incorporated to 
provide a tablet of suitaUe aize and potency, 130 
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Tablets containing from 0.6ZS to 2JS milli- 
gEBZDs cE die OQXqugBiBd cstxugcus fe^iressed 
as sodhim estrone suttateX y&a men. daily, 
have been found effective in nractically every 

5 case to give substantial rdicf from the com- 
mon, autonamic> emotional and mental dis- 
orders of the menopausal syndrome. Tablets 
udlizhx^ the product 61 the invention cause 
fewer side reactions, such as nausea, than prior 

10 substances. 

In prepaong the intravenous pioduct^ one 
oomhtnes the estrogenic concentrate of the 
inventkm vrith the buffering material and 
water-^uble carrier, all dissolved in water. 

15 The pH of the solution is carefully checkni 
and adjusted to within a pH of 6.S to 7.5 
with a {referred pH torn 72 to 7.4. The 
solution is filtered duou^ a bactoiologicai 
filter, placed in vials and dried by lyophi^- 

20 tioxL This product^ when reconstituted with 
sterile pjrogm-lree water, is suitable for intra- 
venous mjection. 

In preparing the tojacal medicaments, the 
purified estrogenic concentrate is combined 

25 in a blender or mixer with an (»niment base 
or vanishing or oold aeam base carrier. A 
typical ointment base material comprises |:Iy- 
cayl monostearate, cetyl alcohol, glycerm^ 
spermaceti, methyl stearate, methyl-p-nydroKy 

30 benzoate and p<hloro-metacresol. In the 
standard nozHirying cold aeam bases, a typi- 
cal misture is glvcerol-titanium dioidde sus- 
pension, hydrated magnedum aluminum sili- 
cate, glyceryl monostearate, cctyl alcohol, bees- 

35 wax, spcrmaced, methyl stearate, heavy 
mineral oil, propylene glycol monostearate, 
sodium laurji si^te, sodium benzoate and 
methyl-j)-hydroxy beiioate. 
Another form of the topical medicament is 

40 die liquid type containing alcohol, glycerol and 
a buffermg agent to secure a pH substantially 
in the range of neutrality and preferably on 
the slightly alkaline side. 
The following examples illustrate the inven- 

45 tion in greater detail. It should be dearly 
understood that these examples are essentially 
for illusurative purposes and are not intended 
to be limitative of the invention. 

Example 1. 

50 100 gallons of pregnant mares' urine, suit- 
ably preserved to r^event material hydrolysis, 
is extracted with 40 gallons of hexanol. The 
spent urine is removed and the hexanol extract 
is washed with 4 gallons of 8% sodium hyd- 

55 roxide in water. The aqueous i^se is dis- 
carded. The washed herand is concentrated 
in vacuo to 2 gallons. To the hexanol concen- 
trate is now at^ed 2 volumes (approximately 4 
gallons) of hexane. The alcohol-hydrocarbon 

60 mixture is then washed once with i gallon and 
twice with i gallon of water. The estrogenic 
potency goes mto the water solution and the 
hexane-hexanol fraction is discarded. The 
crude aqueous ooncentrete is acQusted to a pH 



between 7.0 and 75, diatoniaceous eardi is & 
added and the mixture is dried m wteuo. 

The dded cake is dissolved in a minimal 
amount of methanol which is then oonceo- 
trated in vacuo to approxunately 6 to 10 liters. 
The methanol sohinon is then poured into 15 70 
volumes of acetone (IS tones the volume of 
methanol sdution). The predptate which 
f<ttms is filtered and was^widi 97% acetone 
and 3% methamd, the washed liqidd being 
added to die filtrate. The filtrate is now con- 75 
centzated in vacuo to a small vdume^ 10 liters 
of water are added and the concentration is 
continued to remove the organic solvents. 

The concentrate is made up to 10 to 12 ' 
liters of water. The pH of the sdution is 80 
adjusted to approximately 5.0 widi hydro- 
chloric add and the acid sohidon is rapidly 
washed widx one wash <f \ volume benzene 
and another wash of i vdume of ether* The 
wash liquids are discarded. Water is added, 85 
the solutioa is neutralized and adjusted to 
approxunately pH 7.5 with sodium hydroxide 
solution, and the {arcduct is distilled to remove 
organic solvents and to reduce the jvodua to 
approximately 10 to 12 liters of aqueous, par- 90 
tially purified concentrate. 

To the aqueous concentrate is now added 2 
vdumes (20 to 24 liters) of saturated sodium 
chloride sdution which predpitates the 
potency. A filter aid such as diatomaceous 95 
earth is added and the estrogenic medpitate is 
separated from the aqueous medium by fil- 
tration. This prcdpitate is extracted with 97% 
acetone and 3% methanol Water is added 
to the orgamc solvent sdution and die nuxture 100 
is concentrated in vacuo to give approximately 
2.5 gallons of water free of organic solvents 
and containing the conjugated estrogens in 
purified form. The pH of the sdution is 
adjusted to approxnnatdy 7.0 to 7.5. 105 

Example 2. 

About 100 gallons of suitably preserved 
pregnant mares^ urine is extracted with 40 
liters of ethylene dichloride containing 1% 
dicyclohexylamine acetate by wei^t The sol- no 
vent extract is washed three times with 1 
gallon and once with a half gallon of 2% 
sodium hvdroxide sdution in water. The 
aqueous alkaline extract is washed with a small 
amount of ethvlene dichloride and the spent 1X5 
chlorinated solvent together with the wash 
liquid is discarded. The aqueous sdution is 
adjusted to a pH of 7.5 and is concentrated 
in vacuo to dryness forming a dry cake which 
may then be treated in the manner disclosed 120 
in the preceding example. 

If a higher purity df 90—95% or somewhat 
purer product is desired, the aqueous final con- 
centrate as produced by the procedures des- 
cribed above is dried in vacuo and dissolved 125 
in benzene containing a minimal percentage of 
alcohol to effea sdution. The sohition is then 
passed tfaroqgh a column of activated alumina 
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whkh retains the estrosgenk potency. Elution 
is canied out with the mat solvent imztme 
as mentioned^ preferably an aronutic hydio- 
carbon» such as benzene, combined widi a 

5 loweraliphaticalcohQlofl to 4 carbon atoms, 
the aicohd bdng present in the miztuxe to the 
cxcent of 10—50% by volume. The duate is 
then conoentrated in vacuo, the ccmcentiate is 
taken up in water and is suitably buffered to 

10 a pH of about 7.5. Whfle one may achieve 
about 9S% purity or even higher by this pro- 
cedure, a i>roduct d such purity is not of 
paramount importance for the uses described 
herein. 

15 Example 3. 

To prepare an intravenous preparation, a 
purified liquid concentrate, piepmd as des- 
cribed in the preceding EmipLes 1 and 2 and 
free of pyrogens, indoxyl, and ctesd com- 

20 pounds, is combbed with a buffering agent 
and a bulking agent or carrier. 

About 6 to 8 liters of the estrogenic con- 
centrate ccmtainhg 15 to 20 mnilgraing per 
milliliter of conjugated estrogens (expressed as 

25 sodium estrone sulfate) is combined widi 62 
grams of sodium citrate dissolved in 4 liters <tf 
water to which has been added 250 grams <tf 
lactose. The aqueous scdudon is made up to 
20 liters with douUe distilled water. The pH 

30 of the solution is adjusted to ajmroximately 
72 to 7.4 with 5% hydrochlozic add ot 
sodium hydroxide as required. The buffered 
solution is filtered throi^ a bacterioliKical 
filter, filled sterilely into vials and lyophil^d. 

55 This product, v/ben^ reoonsdtated widi pyzo- 
^en^ee douUe distilled water, is an effective 
mtravenous medicament. 

Example 4. 

To iH<q>are a topical medicament for the 
40 treatment of Ame vulgaris, 2.5 Uxm of estro- 
goiic conjugates containing 50 milligrams per 
milliliter (expressed as sodram estrone 8ul£ate) 
is combiiied with 97 iitograms of standard 
< ttntment base to which has been added sufii- 
45 red coloring material to impart a fiesh 
color to die product Water is added in an 
amount to bring the entire product to 100 kilo- 
grams of cream. This is filled sterilely into 
jars or tubes and provides approximately 1.25 
50 milligrams conjugated estrogens per gram 
of ointment base. 

Example 5, 
A topical liquid medicament also suitable 
for the treatment of Aene vulgcois is znade up 

55 by combining the purified liquid estrogenic con- 
centrate containing 93.75 grams of conjugates 
(expressed as sodium estrone sulfate) widi 50 
liters of glycerol and 2800 grams of sodiiun 
citrate. Sufficient 95% ethyl alcohol is added 

do to give a final concentration of apfMX>ximatel7 
12.5% alcohol Water is added to bring the 
product to 500 litera which is finally adjusted 
to a pH of apptoxhnately 7.3 to 7^. 



Many modifications may be made within the 
soopecc the mvention. Thu^ odier procedures 
for concentration cf the estrogens from preg* 
nant mares' urine may be carried out prior to 
the saUng-out step as indicated eaiher. Re- 
gardless cf which concentratioa procedure is 
first utilized^ the salting-out mediod for obtain- 
ing die estrogens asaeworibed hereinabove is 
a necessary and important dement to obtain 
the highhr purged and ccmcentrated product 
Tlie product of the invendon has beat found 
to contain die majority of the female sex hor- 
mones in the f ann of sulfates. Identified com- 
pounds are the sulfates of esttoney eqtdlins 
equilenin^ ^S^stradioJ, a- and j^dfiiydroequfie- 
nin. These are combined with relatively non- 
time urinary solids, the estrogenic content 
b«ng at least 40% by w^t, and, as des- 
cribed in the alxm examples^ ranging ftom 
40% to 50% by wei^t, and oranpiSig the 
suitates of estrone^ equiluu a- and fi-dihydio- 
equilenin^ equiknin^ iMstradioL 

The aoetcme-methyl alodlid solvent utilized 
after the salt predpitadon 6tq> is essentially 
to se|)arate die estrogenic potency from the in- 
organic salts. Jji jpiaoe cl acetone, <m may 
use anv loner aliphadc loettme such as methyl- 
ethyl ketone. Instead <^ the methyl alcohol 
used with tiie acetone^ one may use any lower 
aliphatic alcdiol sudi as edi^, isooropyl or 
bunri alcohols. In die solvent ectrac&i 
acia conditiC3i8y <xie may altemativdy wash 
the estrogenic matetial widi ethylene ^kh]m(k! 
in place of die benzene and ether. Histead 
of using ^turated sodium chloride solutiaD, 
other aUali metal saturated salt g^l\itf<m8 may 
be used provided these sabs are rdatively noai- 
toxic. Preferred salt sdutioos are die sodium 
and potassium sulfiEites^ plios|diat£S and 
chlorides. 

In the use of buffering agents to impart 
stability to the estrogenic product (me may 
use in place of the sodium citrate of the 
examines any noiv-toxic buffering agent which 
is soluble in Hood fluids and capable of pro* 
viding a pH within the lans^ cf 6.5 to 7.5, 
preferably on the slighUy albline side. Vidi 
regard to the carrier or drying agent, in place 
of lactose one may use any non-toxic matetial 
that is watcr-sduhle, sduble in blood fluids 
and capable of giving body and helping in the 
drying of die product Besides lactose, pre- 
ferred carrier a^ts are diose which have been 
menticmed earlier. With regard to the topical 
cream medicament, while a standard fttnfnw»nt 
base of the vanishing aeam type was given in 
the example, one may also utiuze a non-drying 
cold cream containing the standard and wd£ 
known ingredients for this type of producL 
WHAT WB CLAIM IS:— 
1. The process for obtaining an estroigenic 
product <^ higji potency and substantially free 
of toxic impurities from pregnant mares' urine 
wherein a substantial amount of the esttpgenic 
content is eattcacted fitom the prpgnant mates* 
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urine by nsc of selective extracting agents thus 
obtaining an estrogenic concentrate, charac- 
terized by dissolving the estrogenic conoen- 
txate in an aq[ueous medinm and adding an 

5 inorganic salt in au amount sufficient to pre- 
cipitate the estrogenic fracdons substantially 
of toxic impurities orginally present in the 
concentrate, removing said ^edpitate> and 
selectively sqiarating the desired estrogenk 

10 components from inorganic salt in said preci- 
tate. 

Z The process of Claim 1; wherein the in- 
organic salt used as the precipitating agent is 
an alkali metal salt of either sulfimc, phos- 

15 phone or hydrochloric add- 

3. The process of Claims 1 or 2; wherein 
inorganic salt in the precipitate is selectively 
separated from the estrogenic components by 
use of an organic solvent comprising an ali- 

20 phatic ketone containing a small amount (A 
aliphatic ateohol whidi selectivdy extracts the 
estrogens. 



4. The process of dahn 3; wherein the 
organic solvent is separated from the estrogenic 
components b^ adding water to die solvent 
extract and distilling the mixture to remove 
the organic solvent 

5. The process for obtaining an estrogenic; 
product as particularly described with refa- 
ence to Example 1. 

6. The process for obtaining an estrogenic 
produa as particularly described whh tdcx- 
enoe to Example 2. 

7. The process for obtaming from pregnant 
mares' urine, an estrogenic product of hig^ 
potency and substantially nee from toxic 
impurities substandally as described herein^ 
before. 
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